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The Background and the Context 
Globally, the extent and severity of natural disasters have increased significantly and 
continues to rise alarmingly with an upward trend.  For instance, the year 2011 remains one 
of the costliest ever in terms of natural disasters with nearly US$ 380 billion lost globally 
with millions of people affected directly and indirectly. Natural hazards have become more 
unpredictable in nature and the social and economic costs have increased in recent years 
due to population growth, change in land use patterns, migration and unplanned 
urbanization, environmental degradation and global climate change.  The Japanese 
earthquake of 2011 is a reminder that disasters can affect both developed and developing 
countries severely. Such damages and losses are an impediment to economic development, 
sustainable development and poverty reduction. Experiences from around the world have 
proven that disaster prevention and preparedness is far more effective and less costly than 
recovery and relief efforts.  
The effects of disasters on the private sector are significant. For instance, Biagini and Miller 
(2013) quoting world Bank GFDRR (2012) states that “Insurance company Munich Re 
received claims worth more than $350 million from the 2010-2011 Australian floods, 
contributing to a 38% quarterly profit decline. A single extreme weather incident, such as 
floods in Thailand in December 2011, can have a major impact on a country’s GDP and 
eliminate tens of thousands of jobs, and disrupt global supply chains for manufacturing 
products from cars to computers (World Bank GFDRR, 2012)”. A disaster can have many 
impacts on businesses based on a temporal scale.  Business operations can be significantly 
affected almost instantly after the impact or they can also be impacted due to a slow 
recovery cycle of a disaster. It is recognised by policy makers, business leaders and 
researchers that the process of recovery can be complex involving several stakeholders. 
Therefore a focus on effective business continuity planning and awareness of simple tools of 
recovery and preparedness are important 
The UNISDR in its third edition of the Global Assessment Report (UNISDR, 2013b) 
emphasised the importance of a business case for Disaster Risk Reduction. It highlighted 
how the transformation of the global economy over the last forty years has led to rapid 
increases in disaster risk in low, medium and high-income countries, affecting businesses 
and societies. The report stated that economic losses linked to natural disasters are ‘out of 
control’ and will only increase without more focus on disaster risk management. This can 
only be reduced with an effective partnership with the private sector, hence the importance 
of this thematic area 14; private investment in disaster risk management (DRM). 
Despite this importance of private sector and private investment, business investment 
practices were neither highlighted in the initial Hyogo Framework for Action (HFA) nor have 
interactions between business investment and disaster risk and the factors that mediate 
those interactions been seriously examined. Like the HFA, research and literature on this 
topic has concentrated on the role of governments, communities and households rather than 
of businesses. Increasing disaster risks represent a growing problem for the economic and 
business community at different scales.  
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It is also recognized that business investments, which are aimed to strengthen 
competitiveness and productivity may have inadvertently contributed to increasing the risk. 
Economic globalisation has enabled critical gains in business productivity and efficiency, but 
those gains might have been at the expense of an over- accumulation of disaster risk in 
many business sectors and in the global economy as a whole 
The need to build resilient societies to disasters and the critical importance of realizing 
human security as a basis of such resilient societies has been recognised in many parts of 
the world. More over the long-term economic efficiency of investment in disaster risk 
reduction has become very evident. For instance, the Thailand floods in 2011 had a 
devastating effect on the private sector causing major supply chain disruption globally. This 
caused the total economic loss to reach USD 46.5 billion (APEC, 2012). Therefore the role 
and engagement of private sector will be key in deciding national priorities in reducing 
disaster risks and preparing for unpredicted, yet manageable disasters. 
The rest of the chapter is organized as follows. First, the chapter discusses the current state 
of disaster risks, which presents some of the alternative measures. The chapter then 
demonstrates cases where value is generated out of private sector investment in disaster 
risk reduction. This aspect has not received much attention within the currently available 
literature. Several mechanisms such as partnerships between the public and the private 
sector to improve its resilience as well as considering the private sector as a holistic supply 
chain is discussed under some of the future considerations to improve the thrust in this area 
further. Finally the way forward and the conclusions are presented. 
The current state of disaster risk management investment 
Financial treatment of disaster risk investment  
Disasters can cause financial challenges to governments. In addition to causing direct 
damages to lives, buildings and infrastructure, disasters can also cause indirect damages 
with the potential for cascading and systematic effect such as business interruption, loss of 
employment and outputs, decreased tax revenues, impaired institutional capacities and a 
rise in poverty levels (Baba 2014).   
In an aftermath of a major disaster, local and national governments are often called upon to 
provide financial assistance on damage caused by the disaster, which can impose a major 
drain on government resources. Thus, to allow governments to respond more effectively to 
disasters while allowing the government to preserve economic and national budgetary 
positions, appropriate mechanisms should be put in place beforehand (Worldbank 2012). 
From a policy perspective, governments need to establish effective risk finance and risk 
transfer as part of their Disaster Risk Management Framework. 
Financing vs transfer of risk  
Disaster risk management strategy generally starts from the disaster risk being assessed in 
terms of its severity, geographic distribution, and frequency. Information obtained from the 
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risk assessment process allows risk managers to make proper plans for reducing such 
disaster risk. Nevertheless, disaster risk cannot be eliminated entirely. The remaining risk 
needs to be covered by financial means, hence the term ‘Disaster Risk Finance (DRF).’ 
Disaster Risk Finance refers to any means or a combination of different ways used to cover 
financial losses incurred from a disaster event. Depending on the time when a disaster risk 
finance option is implemented, i.e., after or before a disaster, DRF can be categorized into 2 
types, namely ex-post and ex-ante financing N Gurenko O PPQR . 
Ex-post risk finance relies on financing mechanisms that are brought in after a disaster to 
cover the losses. These include international aid or loan, reallocation of government budget, 
and fund raised by rising government revenue such as taxes N Gurenko O PPQR . All of these 
options are unplanned and normally will deter the government’s priority away from 
development activities, hence reducing future economic viability of the country. On the 
contrary, ex-ante risk finance refers to the appropriate arrangement of financial means 
‘before’ any disaster strikes. Since the finance is arranged beforehand, there is no need to 
reallocate funds away from other projects when a disaster happens. Ex-ante DRF options 
include setting aside national reserve or contingency fund (risk retention) as well as risk 
transfer options such as catastrophe (synonymous with the term ‘disaster’) insurance, 
catastrophe bonds (so called Cat bonds), and risk pooling N Gurenko O PPQR .   
Catastrophe (or Disaster) Insurance 
Insurance is a mechanism by which the financial well-being of an individual, company, or 
other entity is protected against an incidence of unexpected loss. In catastrophe insurance, 
policyholders buy insurance coverage for their assets, while insurance companies provide 
financial protection for the damage on those assets as a result of a predefined disaster 
(Investopedia 2014). Catastrophe insurance is a mechanism where the risk is shared across 
a large group of policy holders who buy such insurance. The insurance payments can be 
made based on the actual losses sustained (indemnity insurance) or based on physical 
parameters of a disaster event (parametric insurance).  
Catastrophe Bonds or Cat Bonds 
Catastrophe bonds are a disaster-based investment mechanism. They are securities that 
transfer defined catastrophe risks to investors via bond instruments. Individuals or 
corporations invest in catastrophe bonds by betting that a disaster will not take place within 
the time period defined for the bonds. If no disaster occurs, then the investors enjoy a 
medium-to-high interest return on their investment. On the other hand, if a disaster of 
certain magnitude (defined either by its physical parameters or losses incurred) takes place, 
it triggers the Cat Bonds and prevents the bonds issuers (normally insurance companies) to 
make a good return to investors as the principals from the investment will be used to cover 
losses as prescribed in the terms of the bonds (Louberge, Kellezi and Gilli 1999, Grossi and 
Kunreuther 2005, Cummins 2008). 
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Private Sector Involvement  
According to UNISDR (2011) the private sector is crucial in making the world economy more 
resilient. UNISDR is advocating partnerships with the private sector, which is slowly 
beginning to take disaster risk investment more seriously.  
The private sector contributes enormously to a country’s economy. This is common to 
developed, developing and newly industrialised countries. In Australia, private sector 
contributes to 85% of aggregate gross value added in the Australian economy (Deloitte, 
2011). In the UK, 92% of the turnover is generated by the private sector (BIS, 2012). In 
Bangladesh; which is a developing country, almost 78% of total investment is contributed by 
the private sector (Ministry of Finance, 2012) whereas this is 74% in Mauritius (Statistics 
Mauritius 2013). Due to the significant contribution of the private sector to economies 
around the globe, it is strategically placed to make communities safer and more resilient by: 
 Setting standards and quality assurance criteria for critical infrastructure in urban 
areas. 
 Contributing investment funding for programs or individual country and community 
risk reduction efforts 
 Providing expertise to help with its technical areas of work, e.g. administration and 
internal business processes as well as external disaster risk assessments 
 Acting as a funding source and provider for socially responsible volunteers and 
funding 
According to the World Bank (2014), private sector development and investment, i.e. 
tapping private sector initiative and investment for socially useful purposes, are critical for 
any developing or developed economy. In parallel with public sector efforts, private 
investment, especially in competitive markets, has tremendous potential to contribute to 
growth. Private markets are the engine of productivity growth, creating productive jobs and 
higher incomes. In a market-based economy, private firms contribute to development 
through many channels (see Box 14.1 below).  
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Because of private sector’s prominent role in the economic development process as 
mentioned above, it has a direct relationship with customers, suppliers and everyone in 
between, and is strategically placed to make communities safer. This makes, according to 
Margareta Wahlström (Special Representative of the UN Secretary General for Disaster Risk 
Reduction), private sector the perfect advocate for resilient thinking (UNISDR, 2013a). 
 
In the view of DRR, UNISDR (2008) identifies three main types of private sector activities 
associated with DRR. They are outlined as follows: 
 Advocacy and Awareness Raising Projects 
 Social Investment and Philanthropy Partnerships 
 Core Business Partnerships 
 
Box 14.1:  The private sector’s role in development: the Monterrey Consensus (Source : UN, 
2002)   
The 2002 Monterrey Consensus included specific reference to the private sector as partners in 
the development process. The following paragraphs could be cited: 
“23. While Governments provide the framework for their operation, businesses, for their part, 
are expected to engage as reliable and consistent partners in the development process, we urge 
businesses to take into account not only the economic and financial but also the developmental, 
social, gender and environmental implications of their undertakings. In that spirit, we invite 
banks and other financial institutions, in developing countries as well as developed countries, to 
foster innovative developmental financing approaches. We welcome all efforts to encourage 
good corporate citizenship and note the initiative undertaken in the United Nations to promote 
global partnerships. 
“24. We will support new public/private sector financing mechanisms, both debt and equity, for 
developing countries and countries with economies in transition, to benefit in particular small 
entrepreneurs and small and medium-size enterprises and infrastructure. Those public/private 
initiatives could include the development of consultation mechanisms between international and 
regional financial organizations and national Governments with the private sector in both source 
and recipient countries as a means of creating business-enabling environments.” 
The general idea that the private sector is central to any development activity is not a new one. 
However, it is only in recent years that the private sector has arguably come to be seen as central 
to development efforts, and that the full range of activities and actors associated with the 
“private sector” began to be fully considered as part of development strategies (Allison, 2012). As 
Dade (2006) confirms, “…it is not the role of the private sector that is new, but rather our 
awareness of its role.” 
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Advocacy and Awareness Raising Projects 
The Ministry of Culture and Tourism of the Republic of Indonesia partnered with the Bali 
Hotels Association to develop a toolkit for tsunami preparedness on several island across the 
country including Lombok, Bali, and Gili Trawangan. Future goals include developing a 
tsunami certification for hotels to indicate their preparedness against tsunamis. 
The Private Sector mobilization in empowering communities on disaster risk reduction in the 
Dingala, Aurora, Philippines focused on community trainings, multi-hazard mapping, and 
provision of emergency response equipment. These activities were directed towards the 
formulation and efficient implementation of contingency plans at the barangay and 
municipal level. It is pioneering in the sense that other private sector interventions for 
disaster risk reduction do not offer a package as comprehensive as PRIME-DRR. As a result, 
communities covered by the project were able to separately formulate their contingency 
plans, test this through a community drill and link it with the contingency plan of the 
municipal government. 
Social Investment and Philanthropy Partnerships 
In social investment and philanthropy partnerships, the private sector provides financial 
support, contributes volunteers or expertise, or makes in kind contributions, including 
product donations. In order to address the problem of clean and safe drinking water 
following a disaster, Siemens in cooperation with the non-profit SkyJuice Foundation created 
the “SkyHydrant”, a highly efficient, potable water filtration unit that converts contaminated 
water into clean, potable water. In Bangladesh, following Cylcone Sidr in November 2007, 
SkyHydrants were supplied throughout several affected communities. 
Core Business Partnerships 
In core business partnerships, partners collaborate to create employment and foster 
entrepreneurship, contribute to economic growth, generate tax revenues, implement social, 
environmental or ethical standards and provide appropriate and affordable goods and 
services. 
TATA Steel, one of the largest steel manufacturers in India was chosen by the government 
of Uttar Pradesh and UNDP in a partnership that saw TATA Steel sharing the investment in 
the training of 360 architects throughout the state in safe and earthquake resilient building 
techniques using TATA Steel’s products. The government gained by being able to organize 
more training events with the additional funding from the company. The company gained by 
an increased coverage of its product publicity program. 
Recent initiatives for risk financing 
According to UNISDR (2013), financial institutions face potential massive losses from 
disasters, and therefore are pushing for the improvement of their clients’ business continuity 
capacity; therefore looking to businesses to develop new ways of ensuring safer investment 
decisions. A business continuity plan (BCP) stipulates specific procedures, contingencies, and 
timeframe objectives for achieving this. The Great East Japan (GEJ) Earthquake and tsunami 
on 11 March 2011 caused widespread damage as a result of the earthquake and tsunami. 
Fuel shortages and rolling blackouts were also frequent throughout the affected areas. 
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According to Japan’s 2011 Disaster Prevention White Paper, over 30% of companies 
reported vital business interruptions and over 50% of companies reported interruptions of 
over one week. Since the GEJ Earthquake, development of BCPs suddenly became more 
widespread. This should continue to increase as financial institutions, like the Development 
Bank of Japan (DBJ) which is beginning to increase their support to businesses that invest in 
their own DRR process. DGJ has developed their own rating system for BCPs, which serves 
as a third party method to measure resilience and is conducted alongside a routine credit 
check of the company. The rating system monitors both hard and soft DRR strategies of the 
company as defined in the BCP. Smaller banks, like Shiga Bank in Japan, who primarily lend 
to small and medium-sized businesses, have begun to offer their clients disaster risk 
consultancy services while developing a BCP. 
In broad terms, this chapter focuses more on economic and social infrastructure 
development for DRM. But by bringing in a fourth ‘P’ representing relevant groups of 
‘people’ later in this chapter, this also makes a case for building and mobilising social capital. 
This would reinforce the social infrastructure, since the ‘people’ are taken to include 
representatives of relevant NGOs, professional and trade bodies, media and community 
groups. This leads to the next section in investigating what drives private sector 
organisations in taking up DRM measures. 
The current drivers for private sector investment in DRM 
The ultimate goal of DRM is to be able to assure a commumity that a level of resilience has 
been reached to reduce or to avoid damage and losses due to disasters. This could only be 
achieved when all the actors, including the private sector, are themselves resilient. 
Underlying assumtion here should be that not only the reduction or mitigation of the current 
or the existing risk of disasters but a proper assessment should also be done to ensure that 
any risk mitigation measures does not result in any new risks arrising. This section explores 
some of the forces that drives private sector investment to undertake DRM initiatives.  
According to Edo at al, (2014), businesses engage in DRM activities to achieve three 
objectives;  
 to obtain economic benefits/make profits;  
 to comply with existing laws and regulations; and, 
 because of social responsibility. 
The above authors (Edo, 2014) also state that businesses meet these three objectives using 
a triple approach;  
 protecting themselves;  
 supporting the community; and,  
 assisting the government.  
The current drivers and approaches are interrelated and some of the approaches seem 
integrated. For instance, investments in DRM with an initial profit motive and legal 
compliance might bring about wide ranging process changes in individual businesses that 
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might open up new opportunities for businesses and also create sustainable and long term 
advantages of increasing reputation and open up new markets for the business. 
The creation of value and equity by effective risk sharing 
It has firmly been established that economic losses from disasters have spun out of control 
and there are calls on the world’s business community to incorporate disaster risk 
management to their investment strategies to avoid further losses. The major disasters that 
struck during the recent past revealed how disasters can impact businesses. Earthquakes, 
floods and storms can damage exposed and vulnerable factories, offices and other facilities 
and resources, interrupting and paralysing output and business processes. 
The management of disasters has shifted from a reactive, top down approach to a more 
inclusive approach that seeks to proactively reduce the risk of disasters occurring and to 
minimise the negative consequences for human lives and economic activities. The new 
paradigm of disaster risk reduction as also articulated in the Hyogo Framework for Action, 
explicitly identifies the need to include the private sector in disaster management activities. 
But disaster risk does not stop at the factory gate. Businesses depend on infrastructure and 
urban systems run by utilities and the public sector. Damage to transport and energy 
networks, ports and airports or to neighbourhoods where employees live interrupts business 
and imposes additional costs. And in today's globalised world, even businesses in safe 
locations may be affected by disasters that hit suppliers and partners on the other side of 
the globe. 
Extended insurance coverage may enable businesses to compensate for both direct loss as 
well as supply chain interruption. But disasters have broader, more pervasive effects on 
business competitiveness. When business is interrupted, skilled workers may leave, market 
share may be lost to competitors, relationships with key suppliers and partners may be 
severed and confidence and reputation may be eroded. Once business is lost, it may never 
come back. Businesses, of course, come in many shapes and sizes. And different sizes are 
exposed to different kinds of risk. Small businesses, for example, that serve local markets 
are affected directly by localised extensive disasters, as associated with flooding or 
landslides. And these businesses also depend heavily on local public infrastructure. 
Destruction of a bridge in a flash flood, for example, may isolate a local smallholder farm, 
workshop or restaurant from markets and suppliers for days. And many such businesses go 
bankrupt because they lack the cash flow or reserves to be resilient (UNISDR, 2013b) 
The direct economic benefits of disaster risk reduction are for the most part the avoided 
economic costs of disasters as discussed above. Before the disaster occurs, these costs are 
only possible costs and their value is in part dependant on when a disaster might happen 
and how likely it is.  In some cases, economists can estimate the economic value of such 
extended benefits. For example, the value of the provision of services such as water, 
electricity and shelter can be estimated. In other cases, monetising extended benefits could 
be seen as inappropriate, such as the improving women’s involvement within communities. 
Nevertheless, such extended benefits need at the very least to be clearly stated in any 
assessment of the economic benefits of a disaster risk reduction programme, noted the 
2013 Global Assessment Report (UNISDR, 2013b). The report, which carried out reviews of 
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disaster losses in 56 countries, found that direct losses from floods, earthquakes and 
drought have been underestimated by at least 50 per cent. In this century alone, losses 
from disasters amount to some $2.5 trillion. Businesses able to estimate and manage their 
disaster risks will be less likely to invest in hazard-prone areas. And if they do, they will 
more likely invest in measures to reduce the vulnerability of their facilities. The same 
businesses will be more likely to have addressed disaster risks in their supply chains. And 
the disaster risks they have decided to accept will be explicit rather than hidden on their 
balance sheets. (UNISDR, 2013b) highlights how the transformation of the global economy 
over the last 40 years has led to rapid increases in disaster risk in low, medium and high 
income countries. The report analyses three key global investment sectors – urban 
development, agribusiness, and coastal tourism – and reveals that prevailing business 
models in each sector continue to drive disaster risk. UNISDR (2013b) surveys 1,300 small 
and medium-sized businesses in disaster-prone cities in the Americas and finds that three-
quarters have suffered business disruptions related to damaged or destroyed power, 
telecommunications and water utilities demonstrating the inter-dependence between the 
private and public sectors when it comes to disaster risk management. Yet only 14.2 percent 
of companies with fewer than 100 employees had even a basic approach to crisis 
management in the form of business continuity planning. More importantly, they will have 
recognised that investing to avoid shared risks and costs and to address underlying risk 
drivers, in partnership with the public sector and civil society, is not only good but rather 
essential for business itself. Unless those shared risks are transformed into shared values, 
future business will not be competitive, sustainable or resilient. Some encouraging trends 
are emerging (UNISDR, 2013b): 
 More businesses will shift their focus from preparing for and responding to disasters 
to identifying, analyzing and managing disaster risks. 
 Businesses will increasingly integrate disaster information into a broader analysis so 
that investment decisions are taken with eyes wide open. Behaviour will change over 
time as businesses scrutinize the disaster risk internalised in locations before 
deciding investments. This in turn will influence government approaches to risk 
reduction 
 Businesses will begin to undertake integrated reporting of disaster risks providing a 
fuller picture of exposure and performance. 
 In 2014, for instance, USD1.9 trillion of foreign direct investment (FDI) is foreseen, 
and businesses now see disaster risk management as an opportunity and a key 
sector in what is a huge market. 
The economic, social and environmental costs of disasters remain high and have continued 
to rise. With growing populations and prosperity leading to expanded developments in risk 
prone areas, the costs of disasters are most likely to continue rising over the decades to 
come. Thus, there is a strong economic case for investing in disaster risk reduction, 
alongside the social and environmental reasons for undertaking these investments. 
Nevertheless, the technical challenges of making a sound economic assessment to facilitate 
a decision to investing in reducing disaster risk remain and need to be addressed carefully. 
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Further, the policy challenges are considerable as public good nature of disaster risk 
reduction, ironically, makes it especially difficult to secure much needed public investment. 
Building on insights captured from a review of the recent literature, this section suggests 
two approaches, which could help to strengthen the economic case for disaster risk 
reduction and improve investment decision-making at national and local levels. It also 
proposes one initiative for information sharing which could be implemented at the 
international or regional level (Vorhies, 2012).  
Future considerations 
Private sector approaches to achieving value out of investment in DRR 
Economic losses as a result of disasters – particularly of catastrophic disasters in industry 
agglomerated areas – have extensive economic impacts for nations and to the global 
economy. As noted earlier, loss of employment and population outflow from the area can 
also have irreversible social impacts. The private sector can play a significant role in 
promoting resilient continuation of area business and early regeneration of local industry. In 
addition, the public sector also needs to pay attention to industrial agglomeration areas in 
order to avoid catastrophic impacts on the national economy by developing strategies for 
area-wide disaster management and involving the private sector in the system of the 
management. 
Private sector has rarely been addressed as a target group. However, they also are highly at 
risk and suffer considerably from disasters (e.g. through flooding, earthquake, tsunami, 
landslides, disruption of business continuity); they play a key role in economic terms and are 
pivotal for post-disaster economic recovery in guaranteeing income and employment.  
By making clear that disaster risk reduction is perceived as an opportunity and a value 
creating activity, there lays a shift of emphasis from the possibility of an event (something 
to face) to the possibility of an action (something to do). This is a good starting point to 
analyze the main drivers behind private sector‘s involvement in DRR. 
The ultimate goal of DRR is a reduced damage and losses due to disasters through 
increasing the resilience of society, and this could only be achieved when all the actors, 
including the private sector, are themselves resilient. As business disruptions can lead to 
major economic losses and can significantly impact the long-term growth of economies, 
governments share the responsibility of ensuring business resilience (APEC 2013). 
Therefore, DRR needs to be bidirectional, in the sense that risk management should work 
not only towards reducing the existing risks that a company faces, but also towards 
preventing the creation of new risks for the society due to risk-insensitive investment 
decisions or any other risk-exacerbating irresponsible behaviours thus creating value out of 
both short and longer term investment. Investing in DRR and surviving a crisis or a disaster 
when your competitors simply perish will build up your reputation further. It will also 
improve a company’s image as well. 
Investing resources in DRM has proven to yield economic benefits, which is the ultimate goal 
for any business. As an example, according to UNISDR (2013b, p. viii) the New Zealand 
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company Orion, invested US$ 6 million in seismic protection that ultimately saved the 
business US$ 65 million. It is obviously less costly to invest in DRM or to avoid unnecessary 
risk than to pay for the losses after a disaster hits. Increased reputation and brand value, as 
well as the so-called “license-to-operate”, account as economic benefits since they have a 
positive impact on sales and ultimately on profits. DRM investments can also provide a more 
favourable access to financing through enhanced disaster resilience. Investing in DRM 
makes businesses more competitive before, during and after a disaster because of improved 
reputation, preparedness and resilience, respectively. By reducing risks, particularly 
extensive risk from small but frequent disasters, a business can be much more competitive 
in the long run. In fact, businesses that have invested the most in risk management may 
financially outperform their peers (UNISDR 2013b). Finally, investing in DRM can generate 
new business opportunities, both within and outside the DRM context. On the one hand, an 
example within the DRM context would be the participation in an emergency agreement with 
the government in order to perform a specific task during, or in the aftermath of, an 
emergency. On the other hand, an example outside the DRM context would be the 
identification of new or previously overlooked market gaps, for example, based on changing 
needs of the community after a disaster. 
The Box 14.2 below shows how the investment on a hotel certification programme by the 
private sector has yielded benefits (see Edo et al, 2014). 
 
 
 
How to adopt strategies and strengthen implementation of regulations in 
building resilience for corporate sustainability  
 
The 5th Asian Ministerial Conference on DRR (see AMCDRR, 2012) outlined priorities for 
private sector engagement namely; developing and supporting local and national 
governments’ risk assessment, resilience building and investment decisions; cooperating 
Box 14.2 Hotel ready certification programme (Source : Edo et al, 2014)  
Tourism is one of the fastest growing sectors in the Asia-Pacific region. It directly accounts for 
146 million jobs and US$ 523 billion to regional GDP annually. However, the locality of many 
tourism destinations also makes this sector one of the most at risk to disasters. Small Island 
Developing States (SIDS) are particular reliant on tourism while also being highly exposed to 
national disasters. To promote disaster risk reduction in the tourism sector, the UN office for 
Disaster Risk Reduction (UNISDR) in collaboration with the Global Initiative for Disaster Risk 
Management (implemented by GIZ) is proposing to support the implementation of ‘Hotel Ready,’ 
a programme that will certify hotel disaster resilience (e.g. resilient buildings, risk management, 
preparedness). This programme will provide hotels a certified standard that will assist them in 
reducing business risk and the risk of clients and partly surrounding communities to disasters, as 
well as in demonstrating the safety of their premises to clients, insurers and financers. 
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with multiple partners to prioritize resilience in land use planning and design; and ensuring 
investment are resilient to impacts of extreme climactic events and new risks presented by 
rapid urbanization, such as stress to eco-system services and natural resources. The key 
pillars to promote resilient economy (Figure 1) requires risk informed decision and building 
capacities of private sector  
 
 
 
 
 
 
Figure 1: Key pillars to promote resilient economy (source: AMCDRR, 2012) 
Yet in many developing countries, few preventive measures have been taken by private 
sector on natural hazards and to adapt to climate change (e.g. setting incentives for climate 
change adaption construction measures, appropriate management methods, insurance 
policies, financing mechanisms). The reason for this includes a lack of institutional 
mechanism, awareness and information of the risk of damage, little knowledge of the 
options for adaptation, limited financial resources to implement technical preventive and 
non-technical adaptive measures, and a lack of advisory and support services from the 
government. (AMCDRR, 2012) 
 
Private sector influence in supply chain and business continuity planning: 
a resource based perspective in generating stakeholder value and 
sustainability  
Introduction  
The private sector is in a unique position to influence the accumulation of risk through 
leveraging operational business strategies, such as supply chain management and business 
continuity planning that promote corporate sustainability and shareholder value. However, 
business investment decisions are not taken on a vacuum, where possible profits and risks 
govern business decision making. Key barriers that limit implementation of DRR by private 
sector include resource constraints and presumed imbalance between costs and benefits. 
Establishing priorities and investing resources accordingly is important in planning for 
disasters (Frost 1994). This is especially likely to be a challenge for SMEs, which are by 
definition constrained by resources. Often, possible costs associated with disasters are 
underestimated by businesses, negatively affecting cost benefit analysis of DRR 
(Wedawatta, Ingirige and Proverbs 2014). As Tierney (2007) discussed, impacts of disasters 
on businesses give rise not only to direct business losses, but also indirect losses and 
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economic ripple effects. Inability to realise the full range of direct and indirect impacts 
associated with a disaster leads businesses to underestimate possible costs, leading to 
incomplete cost/ benefit analysis. If the private sector is to be widely and effectively 
involved in DRR, such barriers need to be eliminated through policy incentives. Following 
sections briefly considers current state of private sector involvement in DRR; especially in 
implementing business continuity planning, supply chain planning and other business 
strategies.    
Current state of involvement of private sector in DRR 
Business continuity planning and how to promote business continuity planning 
and incentivise business continuity management  
 
Following the major disasters in 2011, the APEC leaders called on member economies in to 
promote and facilitate the use of Business Continuity Planning (BCP) to better prepare 
businesses and communities for natural disasters and to mitigate their impacts. However, 
the BCPs are relatively new concept as compared to the disaster risk management planning 
done by the national and local governments. A recent survey (Ono and Shibata, 2011) 
conducted by the Asian Disaster Reduction Center (ADRC) and the Taiwan Institute of 
Economic Research (TIER) show that despite the threat posed by these disasters, only 13% 
of SMEs have Business Continuity Plans (BCPs) and fewer than 50% are aware of the 
concept.  (In contrast, the surveys show that 47% of large businesses have BCPs and 75% 
are familiar with the concept. Businesses both large and small that have experienced a 
disaster are more aware of the BCP concept than those that have not. The survey indicated 
that the top three obstacles preventing businesses from putting BCPs in place are: lack of 
knowledge about the BCP concept and the process of developing a plan; insufficient 
information about the potential risks to develop a BCP; and low awareness by management 
of the need for a BCP. 
In Thailand, BCP is widely embedded in large organizations as well as certain public entities. 
Yet, the concept to ensure business resumption after disruptions is rare among Thai SMEs. 
Main causes behind low rate of BCP implementation among SMEs in Thailand include lack of 
management awareness, lack of expertise and lack of financial resources. Nevertheless, in 
order to overcome these weaknesses, determined government policies as well as private 
sector cooperation are required. 
 
The Asian Disaster Preparedness Centre (ADPC) conducted a survey on ‘Recommended 
methods to promote BCP among SMEs in Thailand’ with approximately 79 respondents from 
both public and private sector. The aim of this survey is to recommend possible measures 
on improving BCP status among Thai SMEs to concerned government agencies and private 
enterprises. Respondents were asked to rate the level of necessity of recommended 
measures from their own perspectives, divided into following options: critical, medium, low 
and not necessary. The result shows that 72.15 per cent of respondents believe that it is 
critical for government to publish and disseminate BCP Guidelines or Manuals for SMEs in 
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each sector. Majority of the respondents also consider that public-private partnership and 
investment in the pilot BCP program should be the government’s prioritized actions in order 
to promote BCP development in the country. Meanwhile, more than 50 per cent of 
respondents believe that all methods provided in the survey are necessary.  In the 
meantime, the establishment of governing body by the government to ensure that all 
business sectors have BCPs is the least preferable method as 16 per cent and 4 per cent of 
respondents rated ‘low’ and ‘not necessary’ for this option respectively. 
 
 
Figure 2: Recommendation to the public sector (source: ADPC study, 2014) 
 
 
With regard to what private sector including financial institutions and insurance companies 
can do to increase BCP adoption among Thai SMEs, 62.5 per cent of respondents would like 
insurance companies to provide coverage for losses with special conditions (i.e. low 
premium rates) to businesses which have standardized BCPs. Moreover, 60 per cent believe 
that large companies with experience and expertise in BCP development should share their 
knowledge to SMEs in the same sector. In the meantime, the rest of respondents consider 
that it is necessary that a company that possesses a written and standardized BCP can 
requested clean or low interest rate loans from banks, and that companies should make it 
obligatory for their suppliers to have a BCP as well. 
Supply chain partnering and DRR  
For businesses, key risks associated with disasters often relate to markets and supply chains 
(Ukcip 2011), especially due to the widespread nature of modern supply chains which run 
across different industries and economies (Wedawatta, Ingirige and Amaratunga 2010). In 
addition to direct impact, disaster impact on businesses in the supply chain can easily 
cascade down to other supply chain partners who may not necessarily be directly affected 
by the disaster (Wedawatta, Ingirige and Proverbs 2014). Therefore, disaster impact can be 
felt by a much larger number of businesses than those physically affected by a disaster, 
based away from the disaster affected region or country. For example, the earthquake and 
tsunami in Japan in 2011 disrupted both domestic and global supply chains in many industry 
sectors, including global automotive industry which has led to plant shutdowns in USA due 
to critical part shortages (Park, Hong and Roh 2013). Given the desire of businesses to 
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streamline efficiency and performance of their supply chains, disaster impacts carry the 
potential to create widespread disruption. It is essential that businesses prudently assess 
how to strike a balance between supply-chain efficiencies and disaster risks, and invest in 
strengthening the long-term continuity plan of the supply chain (Abe and Ye 2013).  
Following experience of significant disruptions, businesses have begun to consider disaster 
risk to their supply chains in business planning. For example, following the 2011 earthquake 
and tsunami, Japanese manufacturing firms have begun to consider the use of strategies 
such as increasing their inventory levels, adopting standardised component parts, increasing 
the number of lines/facilities/suppliers, and relocating production centres (Park, Hong and 
Roh 2013). However, at a global level, disaster resilience of supply chains is yet to be 
considered as a key business risk by private sector businesses. This is partly due to their 
inability to assess the indirect impacts of disasters; such as those on supply chains 
(Wedawatta, Ingirige and Proverbs 2014). Presence of a large number of SMEs in supply 
chains presents a key challenge for businesses to enhance their supply chain resilience. This 
is due to the fact that SMEs are highly vulnerable to disaster impacts and are less likely to 
be prepared for such events. Larger businesses including multi-national corporations can 
play a significant role in enhancing the resilience of supply chains, as well as of their smaller 
counterparts. It is essential that larger businesses with power to influence their supply 
chains undertake DRR and encourage smaller businesses in their supply chains to do the 
same. For example, larger businesses could contractually require their suppliers located in 
disaster prone areas to be aligned with industry standards (Edo et al, 2014) and consider 
DRR in their business planning. A holistic approach where the entire supply chain becomes 
disaster resilient could avoid the risk of indirect impacts related to supply chains 
significantly.  Partnering between the members of a supply chain is identified as an 
approach that can achieve this objective.  
Supply chain partnering is where there is an attempt to build close, long-term links between 
organisations in a supply chain, where a close working relationship is agreed although the 
organisations may remain distinct (Boddy, et al, 2000). It is an approach that will result in 
mutually beneficial supplier relationships. Supply chain partnering is expected to result in 
long-term relationships, develop capabilities, share more information and engage in more 
joint planning (Boddy, et al, 2000). Benefits of such an approach to DRR across the supply 
chain are manifold. For example, sharing more information and joint planning can minimise 
disruptions on the supply chain due to disasters and help individual organisations to 
enhance their capacity for resilience collectively. The approach will also enable SMEs to 
benefit from their relationships with larger businesses in their supply chain and minimise 
disaster impact.    
Supply chains depend on key infrastructure such as transport and utilities, and the failure of 
these due to a disaster can affect the performance of supply chains. Often, responsibility for 
the DRR of such key infrastructure lies with the local and national governments. Therefore, 
national and regional government policy and DRR initiatives concerning key infrastructure 
affect the supply chain resilience of businesses. Thus, government policy is likely to play a 
significant role in building supply chain resilience. Ye and Abe (2012) note that as policies 
that prevent the potential impacts are likely to be more effective, governments should 
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incorporate actions that enhance disaster-resilient supply chains into their long-term 
development plans. 
Other operational business strategies supporting DRR  
Insurance is a key business strategy utilised by the private sector to recover damages and 
get back to business following disasters and is likely to be the only strategy adopted by 
many. Therefore, insurance is a key aspect of business resilience. However, in many parts of 
the world; especially in developing countries, businesses do not have adequate insurance to 
cover disaster risk. It is important that businesses fully understand the extent and limitations 
of their insurance cover, rather than expecting it to be a universal remedy (Brown, Seville 
and Vargo 2013). In addition to insurance, other common measures adopted by businesses 
include adaptation of properties, backing up critical business information, flexible working 
practices, and co-operation with other businesses. However, implementation of such 
measures is not wide-scale among businesses (Tierney 2007, Unisdr 2013, Wedawatta, 
Ingirige and Proverbs 2014).    
Strategies adopted by businesses can be categorised in to four distinctive strategies as 
avoiding, reducing, sharing and accepting (UNISDR, 2013). Although DRR is not common 
practice among businesses, their uptake of DRR has been observed to increase following 
experience of a disaster. Therefore, businesses are likely to opt for DRR reactively after 
experiencing an event rather than proactively. Whilst businesses that actively consider DRR 
may opt for a range of disaster specific actions, in most businesses actions supporting DRR 
are likely to be extensions to their existing risk management practices; often undertaken 
with other risks/business opportunities in mind. For example, Wedawatta et al (2011) 
discussed how businesses have realised some businesses strategies implemented with 
commercial advantage in mind have helped their disaster resilience, thus encouraging them 
to specifically consider those strategies in relation to escalating disaster risk.    
The key role played by SMES within the private sector DRR 
Small and Medium-sized Enterprises (SMEs) form the principal portion of private sector 
businesses in many economies; especially in developing countries. For example, of 
businesses, over 96% in South East Asia (ASEAN, 2013) and over 99% in Europe (European 
Commission 2008) are considered as SMEs. They make important contributions to local and 
national economies in terms of employment and turnover generation. In Bangladesh; a 
country significantly vulnerable to disasters, SMEs provide employment to over 40% of the 
population (Mintoo, 2006). Manifold contributions of SMEs include assisting technological 
progress, increased competitiveness, creation of new jobs and the economic revival of 
regions (Tilley and Tonge, 2003). Further, SMEs contribute to a more equal distribution of 
income and wealth (Hallberg, 2000).  
SMEs are often observed as inadequately prepared to cope with and recover from the 
impacts of disasters (Tierney and Dahlhamer 1996, Alesch et al. 2001, Yoshida and Deyle 
2005, Crichton 2006, Dlugolecki 2008, Wedawatta, Ingirige and Amaratunga 2010). For 
example, 70% of SMEs affected by the Chilean earthquake in 2010 have not had insurance, 
requiring the businesses to endure the costs themselves (Muir-Wood, 2011). Hence, they 
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are often affected disproportionately hard by disasters, compared to larger businesses. Once 
affected by a disaster, it may take a considerable time for a SME to get back to business. 
SMEs affected by a regional flood event in Cockermouth, UK, had taken about 4-6months on 
average to move back to their business premises after reinstatement (Wedawatta, Ingirige 
and Proverbs 2014). Loss of income over a considerable period of time could lead to 
significant economic hardships to SME owners as well as local economies and industry 
sectors. It may also take a considerable period of time for them to get back to their pre-
disaster activity levels, especially if DRR strategies were not in place. For example, Sardana 
and Dasanayaka (2013) noted that SMEs affected by the 2005 Asian Tsunami in Sri Lanka 
have only recovered up to about 65% of the pre-tsunami activity level even after nearly six 
years following the event. Much of this can be avoided or minimised by SMEs, if DRR is 
integrated within business planning.  
In addition to being able to minimise negative impacts of disasters, DRR will help SMEs to be 
more competitive. As SME owners are often based locally, they are likely to be affected by 
disasters in two fronts; as business owners and local residents, creating significant 
psychological stress and trauma. This also makes it difficult for SMEs to move to another 
area. Therefore, it is in their interest to increase business resilience. Further, SMEs are an 
integral component in local community cohesion. As local businesses aiding community 
connectedness, SMEs can play a significant role in developing disaster resilience and 
recovery of local communities. For this to happen, it is vital that SMEs themselves are made 
resilient by integrating DRR in business planning; a practice that is seldom implemented as 
of now.        
Lower level of DRR activities among SMEs is partly due to their lack of resources, which 
makes persuading SMEs to implement DRR a significant challenge. However, research has 
identified criteria that can be effectively utilised in engaging SMEs in DRR. For instance, key 
lessons identified by the UK Climate Impacts Programme in their work with SMEs included 
low awareness of SMEs, advantage SMEs hold because of their flexibility to change, 
highlighting opportunities associated with disasters to engage SMEs, action is likely where 
benefits are certain, and informal approaches can be more effective (UKCIP, 2011). 
Therefore, for policy initiatives targeting the private sector to be successful, the unique 
characteristics and requirements of the SME sector as identified above will need to be 
considered. Policy will also need to provide SMEs appropriate guidance and incentives to 
encourage them to implement DRR such as business continuity planning.   
Current policy context  
Some countries have already taken the initial steps towards substantially involving private 
sector businesses in DRR. For example, in the UK, businesses are increasingly encouraged to 
adapt to flooding and other disasters by implementing strategies such as business continuity 
planning and adapting their properties (See Box 14.3). These policy initiatives are likely to 
require private sector businesses to invest their financial and other resources. This is a 
challenging task unless businesses realise the business case for DRR. Whilst global 
businesses are now beginning to consider DRR, much of the businesses still do not consider 
disasters as a major business risk (UNISDR, 2013). However, their willingness to engage 
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with and implement DRR activities is likely to increase following experience of disaster 
events. Businesses that have been affected by one or more disaster events have been noted 
as more likely to implement DRR strategies than those without such experience (Kreibich et 
al. 2010). Whilst larger businesses could be in a position to implement DRR strategies, 
committing financial and other resources for DRR is likely to be challenging for SMEs. 
Therefore, policy initiatives will be required to be sensitive to the requirements and 
capacities of SMEs; which form the overarching majority of private sector businesses in 
many economies.  
 
 
 
 
 
 
 
 
 
 
 
 
Considering that businesses will not be able to re-establish in isolation following a major 
disaster without restoration of public infrastructure, Japan International Cooperation Agency 
(JICA) has developed a new concept titled Area Business Continuity Planning (Area BCP) and 
Area Business Continuity Management (Area BCM). The aim of an Area BCP/BCM is to 
secure the critical external resources that are essential in supporting business operations in 
and around an industrial area (Baba 2014). The concept integrates individual business 
continuity plans of private companies in an industrial area within the area BCP/BCM. This 
can be considered as a further extension of the policy initiatives identified above in Box 
14.3, and an approach that seek to actively involve businesses in DRR. 
Box 14.3 DRR and businesses: The UK policy context  
In the UK, business continuity planning is compulsory for some institutions. Civil Contingencies 
Act 2004 requires Category 1 responders (e.g. local authority, emergency services, health, 
Environment Agency) in the UK to maintain plans to ensure that they can continue to perform 
their functions in the event of an emergency (The United Kingdom 2004). In order to fulfil their 
business continuity management duty, Category 1 responders are expected to maintain an 
Incident Management Plan, a Business Continuity Plan and a Business Recovery Plan (Cabinet 
Office 2012). Following the flooding of 2007 that affected many parts of the country, it was 
recommended to extend this duty to include Category 2 responders which include utility and 
transport service providers (Pitt 2008), which often belong to the private sector. Acknowledging 
that it is not feasible to prevent flooding altogether (Defra 2011), recent policy changes in the UK 
encourage businesses at risk to adapt their properties. The National flood and coastal erosion 
risk management strategy for England (Defra 2011) that complements Flood and Water 
management Act 2010, states that “householders and businesses at flood risk should take the 
appropriate steps to better protect their properties through property level resistance and 
resilience measures” (Defra 2011: 26). Therefore, the policy seems to increasingly encourage 
businesses to take responsibility for their own resilience and implement business strategies to 
address disaster risk.  
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Enabling new initiatives: Public private partnerships for DRR 
 
Basics of PPPs and recent trends 
Broadly, a public-private partnership (PPP) scheme is a contractual partnership between the 
public and private sector agencies, which is usually targeted towards financing, designing, 
implementing, and operating infrastructure facilities and services that were traditionally 
provided by the public sector (Asian Development Bank, 2006). PPP is also referred to in 
many developed countries like the UK and US as a contractual agreement between a public 
sector agency and a commercial private sector party to deliver a public service or 
infrastructure project while sharing the resources and risks (Akintoye et al., 2003). The 
World Bank Institute (2012) describes PPP as a long-term contract between a private party 
and a government agency, for providing a public asset or service, in which the private party 
bears significant risk and management responsibility. 
Many opinions have been formed for explaining the concept of PPP worldwide. For example, 
the concept of PPP is underpinned by the public sector’s desire to resolve financial 
constraints in the provision of public facilities and services.  Therefore, the UK government 
has been using private management skills to increase the efficiency, effectiveness and 
quality of facilities and services been delivered in the country (HM Treasury, 2000 cited in Li 
et al., 2005). Most recently, PPPs in the UK have developed mainly through the Private 
Finance Initiative (PFI), first announced in 1992 by the then Conservative Government (Li et 
al., 2005). The concept of PPP has gained substance in the 1970s in USA and UK with 
contracting out initiatives where it takes its origin from planning and urban development 
problems as a result of considerable shortfalls in finance (Sobuza, 2010). 
There is no clear date for the actual commencement of PPP approach globally as there are 
different views on the historical application of the scheme for delivering public services. For 
example, various dates have been identified by scholars and public bodies on what should 
be regarded as the time or period for the take-off of the scheme. Some of these are: in 
1853, Compagnie Generale des Eaux – CGE (public) and Veolia Environment (private) made 
partnership arrangements to supply water to the city of Lyons, a 50-year contract to supply 
water to Paris in 1860, a contract with the municipality of Nantes to clear the streets of 
manure and refuse and to convert same into fertilizer (Confederation of British Industry, 
2007); the Great Indian Peninsular Railway Company operating between Bombay (now 
Mumbai) and Thana (now Thane) was in 1853, the Bombay Tramway Company running 
tramway services in Bombay was awarded in 1874, and the power generation and 
distribution companies in Bombay and Calcutta (now Kolkata) in the early 20th century 
(Asian Development Bank, 2006). UN-Habitat (2006) citing many scholars stated that the 
United States experience in the PPPs began with the New Deal in 1932, when the Federal 
Government first became involved in housing in a variety of regulatory, supports and 
subsidies. UN-Habitat (2006) further reports that the first major partnerships in Turkey took 
place as far back as 1948 with the Yenimahalle Housing project in Ankara.  
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The development, which started more than 200 years back still manifests in different forms, 
especially in many developed countries. However, adoption of PPP approach requires a 
contractual collaboration between public and private sectors in financing, designing, 
implementing and operating infrastructural facilities and services that were traditionally 
provided by the public sector (Asian Development Bank, 2006).  It is a strategy of 
governments as an alternative funding mechanism for the provision of public services in a 
collaborative arrangement between the public and private sector. 
The major characteristics of PPP are: long term, between 20 to 50 years of service 
provision; transfer of risk to the private sector; and value for money (UNISDR, 2008). There 
are also different types of PPPs for different reasons, based on the degree of needs for 
infrastructure services delivery. Therefore, PPPs do not have a specific form of procurement 
and the literature reviewed embodies a range of different models which fall under the 
umbrella of PPP. The variety of arrangements used can be complex and may suit to specific 
industries or projects better than another. A PPP can take many forms like joint investment 
or resources, such as time, expertise, information, funding, development sites and 
materials; joint risk-taking and benefit sharing; or shared responsibility and authority 
(Austin, 2008). The most common types of PPPs currently in-use range from civil works and 
service contracts; management and operating agreements; leases; joint ventures; and 
concessions (e.g. Concessions, Build-Operate-Transfer = BOT, Design-Build-Operate = 
DBO). Significantly, considering recent trends, the most commonly used PPP in many 
countries take a form of concession contracts, which brings private sector management 
skills, funds and technical know-how to the public sector (UNISDR, 2008). Concession 
contracts seem to have gained more popularity due to their advantages relating to synergy, 
transformation, budget and capacity enlargement and risks transfer for public project 
procurement (Boxmeer and Beckhoven, 2006). Of the concession contracts, the most 
common type used is Private Finance Initiatives (PFIs) that take a form of Design-Build-
Finance-Operate = DBFO.  
Public Private Partnerships (PPPs) have seen a marked increase in use and interest globally 
in recent years due to the global recession occurred in latter part of the 2007/08. The 
number PPPs are on the increase and their use geographically is also multiplying. The UK, 
Australia, France, Ireland, Portugal have used PPPs for public projects delivery very 
commonly, followed by countries like the Netherlands, China, New Zealand, Canada and US. 
Typical applications – Brief Examples and Pros & Cons of PPPs  in general 
PPPs have been successful in the delivery of a number of public infrastructure projects in the 
areas of education, health, urban and rural water supply, energy and transportation sectors 
of the economy in many countries as aforementioned. Some of these are: In 1999, the 
Government of Israel awarded a 30-year concession agreement to Derech Eretz to build and 
then operate the largest and most complex transport infrastructure project – the Yitzhak 
Rabin Trans-Israel Highway of 186 miles across Israel; In 1999, Suez Corporation, through a 
joint venture with Siza Water Company (SWC), was awarded a 30-year concession contract 
with the then Borough of Dolphin Coast (BODC) as the first private company to manage and 
implement a water and wastewater utility in the South Africa region; in 1993, Melaka-
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Manipal Medical College (MMMC) as the first joint venture partnership in professional 
education between the Malaysian and Indian governments. 
(A) Advantages of Public-Private Partnerships 
The countries that have adopted PPPs, International organisations and scholars have put 
forward arguments to support the initiative as a preferred alternative to the traditional public 
projects delivery methods. The reasons for their arguments are based on many factors as 
follows: 
Risk Sharing: It gives the public sector partner the opportunity to particularly divest itself 
of the risks relating to time, cost and quality objectives associated with the delivery and 
operation of desired public facilities and services (Akintoye et al., 2005). UN-HABITAT 
(2011) is of the view that PPPs are usually designed so that risk is transferred between the 
public and private sectors, allocating particular project risk to the partner best able to 
manage that risk cost-effectively.  
Relieves Burden of Public Debt and Gives Budgetary Benefits: PPPs can help to 
alleviate chronic underinvestment in capital intensive projects and can also serve as a 
vehicle for the injection of private sector financing while allowing government to maintain 
their fiscal targets and avoid taking additional debt (The Business Council of British 
Columbia, 2002 cited in Palmer, 2009). PPP seeks to reduce the amount of public money 
usually tied up in capital investment under traditional procurement as it relieves government 
of a substantial proportion of public debt (Akintoye et al., 2005) and enables developing 
some projects at little or no expense on the part of public authority as cost of service 
provision can be transferred to the users in the form of road tolls or water bills though at 
rates below the real cost (Singh, 2012).  
Value for Money: An important benefit of PPP is that the initiative gives value for money 
to justify collections by government from the taxpayers. This can manifest in the following 
aspects (Singh, 2012): better coordination and greater synergy between the phases of 
design, construction and operation; allows for an innovative design, the application of re-
engineering principles and efficient management techniques; it places emphasis on quality 
of service offered to user; aimed at minimizing total project cost throughout the project life 
cycle (capital investment + maintenance + operators); and promotes efficient use of capital 
investment.  
Social Benefits:  PPPs pave way for a lot of social benefits to be enjoyed by the citizens 
and users of the public projects delivered under the schemes. This is attained by using 
private sector investments to improve the level of infrastructure development, standard 
service delivery and enhancement of output management and maintenance.  
Timely Delivery:  PPPs contractual agreements are usually on long-term basis with the 
private partner carrying the burdens of responsibility and debts. The private sector would 
not want to delay the completion of a project in which it has direct financial interest. Any 
delay in meeting the agreed timelines of completion can lead to additional costs for the 
private partner as it alone carries the debt for a longer period of time (UN-HABITAT, 2011) 
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Improved Level of Service: According to The private sector involvement in public service 
provision makes private investment useful for tackling the problem of bottlenecks in 
infrastructure demand and supply (Akintoye et al., 2005). For instance, the specialist skills, 
knowledge and experience acquired by the private sector over the years from previous 
assignments will be useful for the application of innovative techniques and approaches to 
produce quality service.  
Availability of Funds: Public-Private Partnerships initiative increases available funds for 
infrastructure project delivery through the potential cost savings inherent in the PPP 
approach and through access to private sector financing (UN-HABITAT, 2011). Government 
therefore does not have to provide capital for the delivery of infrastructure project 
particularly where it has a poor credit rating and is not able to raise finance from financial 
market (Katz, 2006). 
Technology Transfer: PPPs provide opportunity for the utilisation of private sector 
resources particularly the technical know-how. The private sector partner will make use of 
high level experts who might have acquired requisite experience in engineering, financing 
and legal field which results in transfer of technology or know-how in terms of construction 
and operating system, project management, financial engineering and institutional 
engineering (Singh, 2012).  
(B) Disadvantages of Public-Private Partnerships 
The numerous advantages of Public-Private Partnerships notwithstanding, there are some 
disadvantages as well for successful implementation of the initiative as an alternative 
approach to public infrastructure delivery.  
Complications: PPP contracts can be full of complications than the traditional procurement 
contracts (Katz, 2006) thereby making the creation of value for money which is regarded as 
an important advantage of PPPs to consists of some disadvantages (Herpen, 2002).  
High Cost of Transaction: Though, PPPs represent good opportunities to lower overall 
project costs but when compared with traditional procurement, the complete PPP process 
invites additional costs that, if not managed properly, can erode some of the potential 
economic benefits of the model (UN-HABITAT, 2011). Tendering and developing costs in 
PPP contracts are usually much higher than the case with conventional procurement 
(Herpen, 2002). PPP procurement allows for several bidders to bid for a project which 
makes each party spending considerable time and resources in designing and evaluating the 
project prior to submitting a tender including substantial legal cost in contract negotiation 
(Katz, 2006).  
Delay in Transactions: PPPs contract deals are complex requiring public and private 
partners to engage the services of experts to be able to address any likely future 
contingencies. The delay caused by the complex nature of PPP contracts adds to the 
completion time and capital cost of projects. The London Underground PPP/PFI project and 
in New South Wales, Australia, where planning and decision making for a motorway project 
dragged on for nearly one and half decades are two major examples of PPP contract delay. 
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Reduce Control over Public Assets: The government usually looses substantial control 
over public assets delivered through PPP funding arrangement while the contract agreement 
last. This is particularly true of Design-Build-Finance-Operate/Maintenance (DBFO/M), a 
situation whereby the private sector company designs, builds or constructs, finance and 
operates or maintain a new facility such as road, water or electricity project under a long-
term lease of between 25 and 30 years before the facility is transferred back to the 
government.  
Rigidity in Long-Term Contract: PPP contract agreements are usually for long-term 
periods of between 25 and 30 years or even more. It may therefore be difficult to alter 
some of the terms agreed upon as where and when necessary. This is a key concern with 
the long-term nature of PPP procurement as it limits the public sector’s ability to make 
changes to the contract if unexpected economic or situational challenges arise like the need 
to change the use, technology or type of an infrastructure asset (UN-Habitat, 2011).  
Loss of Accountability: The issue surrounding loss of accountability particularly to the 
tax-payers is an important argument against PPP procurement. Palmer (2009) identifies “off-
book” financing as the most common issue whereby the private sector borrows money for 
investment in public infrastructure to which government is liable by entering into a long-
term agreement to repay from future revenues but the borrowed funds are not registered 
on the government’s balance sheets. If PPP agreement is not clearly defined and sorted out, 
UN-HABITAT (2011) argues that the contract can overlap roles and responsibilities and blur 
lines of accountability for the public taxpayer.  
Inefficiencies and Bankruptcy: It is rather not possible to predict accurately all positive 
and negative occurrences over the span of life of PPP contract when fixing terms of the 
agreement in view of the complex nature of some public infrastructure projects. Katz (2006) 
argues that given the length of time spanned by the PPP contract, it is almost inevitable that 
circumstances will arise, which cannot be foreseen.  
Differing Goals and Cultural Gap: PPP arrangement brings public and private sectors 
together for the delivery of public infrastructure. However, the two entities have different 
operational objectives.  While the pubic authority is looking to maximize the socio-economic 
profitability of public sector investment (i.e. optimising the cost - to - benefit ratio from 
public stand-profit), the private sector operator is looking to maximise its financial profits i.e. 
increased return on capital out lay (Singh, 2012). Consequently, users are made to suffer in 
terms of increased costs of services.  
(C) Suggestions for Improvement 
Despite the negative factors of PPPs as identified by scholars and stakeholders, useful 
suggestions have equally been offered to neutralise the effects. In addition to the various 
suggestions, the wide acceptability and records of success of the application of PPPs 
internationally have shown that the initiative as an alternative public projects delivery 
mechanism is the right step in the right direction.  The following can be required for 
improvement in PPP schemes: good governance, partners working as transparent as 
possible, ensuring standardised output so as to achieve value-for-money objective, 
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promoting flexibility, and allowing for uncertainties and technological change, and keeping 
the number of pre-qualified bidders relatively low as much as possible 
According to Herpen (2002), it is required that and each actor trying to adapt to the other 
actors in order to make PPP arrangements succeed. Working together of the partners 
without anyone having any hidden agenda will make them trust each other and work as a 
team. Transparency is a key driver for the delivery of the dividend of PPP projects (Herpen, 
2002; Katz, 2006; Grimsey and Lewis, 2007). 
Potential and Pitfalls of PPPs and the Informal Sector inputs in post-Disaster 
Reconstruction and Recovery scenarios 
The above sub-section indicates that PPPs (3P) may suit certain scenarios and some projects 
therein, but not all. Depending on the strengths and weaknesses of the public and private 
sectors in a country or region, PPPs may be chosen to combine their resources for delivering 
public infrastructure and services, albeit in certain projects only. Similarly in disaster 
management, some reconstruction and rehabilitation projects may be best left to the public 
sector e.g. major transport networks, while some others may be seen to benefit from both 
public and private sector inputs in the rebuilding or even in the new development and 
sustenance of certain types of physical and social infrastructure, for example in utilities such 
as power, water and communication infrastructure and in health, education and social 
services. 
However, the extent and modalities of potential private sector involvement are also 
scenario-specific, for example they also depends on (a) the pre-existing public-private mix in 
the local economy e.g. if toll roads and private power providers had already been operating 
well in the region; and (b) the levels of trust/ suspicion or the degree of confidence with 
which each sector views the other, and more importantly, with which the end-user 
community views both. 
In the context of the latter, it is very common that apart from international inputs, most 
sectors in a country – public, private, informal and NGOS etc. - do eventually get involved in 
most disaster recovery, reconstruction and rehabilitation exercises. But this is not just post 
hoc, but also ad hoc, hence unstructured, often disorganised and wasteful of resources. 
Apart from demoralising or even alienating well-intentioned participants, it is often realized 
that the process could have been far more efficient and higher value outcomes achieved, 
had the resource-mix and procurement been planned carefully and implemented better.  
Obviously, there is no time and little spare energy available for such careful planning and 
smooth mechanisms in the immediate aftermath of a disaster. This is why most countries 
have now set up high-profile, if not high-powered disaster planning and management 
organisations and mechanisms. However, not many have as yet, recognised the imperative 
to integrate, not just involve, the private and informal sectors in these systems. Therefore, 
just as before, these two rich resource pools are often left untapped in the pre-disaster 
planning systems and so the various elements may if at all, only get involved in sporadic, 
unstructured and even counter-productive conflicting modalities after a disaster.  
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Another retarding factor could often be the suspicion with which some private sector or NGO 
offers of assistance may be viewed, given certain apprehensions of some possible 
underlying vested interests. For example, some NGOs have been accused of harbouring 
longer term interests of securing strategic footholds in certain communities with ulterior 
motives, be they allegedly political, religion-linked or otherwise. Also, some private 
organisations may be suspected of ultimately seeking routes to boost their bottom line, 
despite any good intentions at the start, for example targeting windfall profits on less 
carefully managed emergency infrastructure procurement programmes.  
Overcoming Pitfalls of PPPs (3P) and ‘People’ in suitable disaster management 
scenarios - through Pre-Disaster Planning that embeds the 4th P in ex-ante 4P 
frameworks 
The World Economic Forum (2010) proposed a new model of PPP (3P) to improve 
reconstruction practices and overall disaster management performance. In this model, the 
private sector shifts from any previous ‘donor’ role to a more active mode of sharing 
expertise and specialist knowledge and skills. From another angle, the private parties also 
strengthen relationships and reputations with government and the public, develop their 
personnel and open up more business opportunities.  
Going a step further, to include a fourth ‘P’ (‘People’, including NGOs and informal groups as 
in the previous sub-section [4.3.3], as well as academics, professionals, community 
groupings etc.), improves the potential and resources for a wider and longer-term value 
focus. Secondly, the potential barriers to assembling the best teams possible, including 
public and private and ‘people’ groupings, for rapid recovery, reconstruction and 
rehabilitation, are better addressed in advance, rather than in the heat of the event. To 
address this, a case for - ‘Ex-ante Frameworks for Disaster Mitigation’ was formulated by 
Kumaraswamy (2008).  
This proposition also brought on board the need to recognise and effectively mobilise and 
integrate a fourth ‘P’ – ‘People’ into these frameworks, in order to address some of the 
shortfalls in trying to link public and private parties in sometimes incompatible partnerships, 
where common objectives are ill-defined and unclear. In such cases, divergent agendas may 
lead to conflicts and breakdowns. Bringing in ‘people’ could help identify, then prioritise and 
focus on the real public needs, both immediate and longer-term e.g. in achieving sustainable 
value. In this way, if relevant groups of ‘people’ are mobilised effectively, they could firstly 
help cement the partnership by facilitating a focus on broader-based, longer-term and 
common (holistic system-wide) value elements, and secondly help synergise and energise 
the team to develop/ redevelop more valuable physical and social infrastructure that will 
also be more resilient and sustainable than what they had before. 
‘People’ covers various groupings such as assorted NGOs, professional institutions, 
academics, media and community groups ranging from official/ quasi-official local bodies to 
charities, associations, societies and clubs, such as Jaycees, Lions and Rotary. Many of these 
group get involved downstream anyway in ad hoc and less effective ways, so why not 
integrate them more systematically into broad synergistic groupings in advance? This would 
of course entail careful scenario planning, including a broad classification of potential 
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situations to be dealt with, amidst the various expected disaster types, scales and the 
possible consequences to people, infrastructure and various other systems 
For example, both rapid restoration and longer term reconstruction/ improvement of 
physical and social infrastructure used by the public, such as roads, schools and hospitals, 
could benefit from private sector expertise and efficiencies, as well as local ‘people’ inputs 
based on their longer-term end-user interest in resilience and sustainability that could help 
‘check and balance’ any potential private party temptation to cut corners later on ‘after the 
dust settles’.  Therefore local knowledge, commitment and vigilance will be valuable facets 
of the ‘social capital’ that will be mobilised. 
In another example from the other ‘side of the coin’, private parties who are already 
operating important, if not disaster-critical facilities (e.g. in the food chain, from production 
and distribution to retail supermarkets), would welcome pre-disaster planning that sets out 
the basis for partnerships with relevant public sector support units e.g. from some utility 
service providers, security units (public sector), as well as local groups/ community leaders 
(‘people’ / 4th P), to maintain business continuity. 
A caveat is warranted on the downsides of involving too many additional players in an 
already complex and potentially explosive mix. Conflicting agendas could retard if not, stall 
relief programmes. Responsibilities could get diluted and accountabilities blurred, with 
‘passing the buck’ becoming easier.  On the other hand, abuse of absolute authority/ power 
and the potential for waste and/or even corruption in some scenarios is less likely than if left 
to the public sector by itself.  
Excellent ‘stakeholder management’ and ‘relationship management’ are called for in order to 
identify and release the potential synergies through well-coordinated team working. Suitable 
framework structures should be set up to start with, while some operational elements may 
draw on some previous examples as below. 
Box 14.4 discusses some of the practical examples for well-coordinated synergies and 
structures. 
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Formulating Procurement and Partnering protocols and arrangements for 4P in 
Pre-Disaster Planning and Disaster Management 
 
Readers may have come across many more examples of elements of 4P practices, such as in 
those in the immediately preceding sub-section, both on the ground and in the literature, as 
indeed have the authors. Being unfortunately scattered, these have neither been codified 
Box 14.4 initiatives and emerging practices that contribute to 4P arrangements 
Innovative inputs from the private sector have already enhanced some pre-disaster planning and 
post-disaster response systems, albeit in scattered examples. Similarly, ‘local’ inputs from various 
‘people’ groups such as NGOs, charities, professional bodies, academia and community-based 
units have boosted the effectiveness of disaster mitigation and the overall value of the 
reconstructed/ rehabilitated physical and social infrastructure. 
Involving various relevant groups of ‘people’ is neither surprising nor new. For example, over 25 
years ago, Maskrey (1989) argued based on evidence from Peru and other countries, that ‘ when 
mitigation measures are carried out by community organisations they are not only more effective, 
but can also lead to a permanent reduction in vulnerability’. He made ‘a powerful case for aid 
agencies and governments with responsibility for disaster relief and mitigation to focus more on 
the empowerment of community groups.’ 
More recently, there have been initiatives to mobilise formal and informal organisations from even 
outside the disaster area, for example: (a) ‘twinning arrangements’ between geographically 
distant municipalities/ prefectures have ‘proved to be effective in dealing with emergencies’ 
following the 2011 earthquake in East Japan (World Bank, 2012), since those in unaffected areas 
had engaged in advance in mutual commitments to help those in disaster-affected areas; and (b) 
in a similar example, albeit post-disaster arrangement in the Sichuan reconstruction, Zhang and 
Kumaraswamy (2013b) summarised: ‘A “paired assistance” mechanism was adopted in Sichuan 
reconstruction, such that 19 provinces / municipalities paired with the 19 most seriously affected 
counties on a one-to-one basis (CDRR, 2009). The pairs were set up according to the GDP ranking 
of the provinces / municipalities and the damage severity of disaster affected counties. For 
example, Wenchuan, as the epicentre of the earthquake and the most damaged region, was 
assisted by the most developed province with highest GDP ranking - Guangdong Province.’  
In terms of involving private sector resources, funding support mechanisms including for 
insurance/ re-insurance, have been developed as would be reported in more detail in other 
sections/ sub-sections. For example, the California Earthquake Authority (CEA, 2014) is a public-
private organisation set up for earthquake insurance after the Northridge earthquake in 1994.  
Other initiatives to further extend the private sector reach, include a series of exercises to involve 
private parties in climate change adaptation, through programmes seeded by for example, the 
Least Developed Countries Fund (LDCF) and the Special Climate Change Fund (SCCF), established 
under the 2001 UN Framework on Climate Change (UNFCCC). These include a pubic private sector 
forum to promote investment and entrepreneurship to tackle climate change induced risks to 
water supplies and capacity building in Sierra Leone, as well as actual water system improvements 
with private participation in Freetown. 
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nor consolidated into a segment of knowledge that can be effectively applied to leverage 
both higher value and more sustainable outcomes from reconstruction and rehabilitation. In 
addition, the lack of tried and tested structures and mechanisms are a barrier to large scale 
initiatives to formally mobilise both the private sector and ‘people’. Therefore it seemed 
timely to consolidate and develop suitable frameworks, principles, protocols, good practice 
examples and guidelines to this end.  
Research by Zhang (2012) sought evidence for, evaluated and ‘operationalised’ the 
propositions advanced by Kumaraswamy (2008) in terms of formulating ex-ante 4P 
frameworks for pre-disaster planning, rapid response during disasters and significantly 
better-focused and co-ordinated post-disaster reconstruction and rehabilitation of physical 
and social infrastructure. 
While details are available elsewhere (Zhang, 2012;  Zhang and Kumaraswamy, 2012, 
2013a; 2013b), to summarise the research approach and methods employed in this study, 
an interlocking series of exercises were conducted as follows: A set of ‘first-round interviews’ 
were conducted to explore the feasibility of applying PPP in reconstruction, as well as of 
integrating ‘people’ into PPP. These interviews were exploratory, hence semi-structured. 
Findings from these first-round interviews shed light on current practice and pitfalls in the 
Disaster Management cycle especially in reconstruction. These were next examined in two 
parallel questionnaire surveys targeting experts / experienced professionals in Disaster 
Management and PPP respectively. The findings from 14 first-round interviews and 80 
responses received to the questionnaires revealed that 4P has great potential to deliver 
better performance in certain types of reconstruction projects.  
 
Based on the above findings, nine ‘second-round interviews’ helped to test and improve the 
established preliminary 4P framework. In order to drill deeper into current and potential 
roles of ‘people’, a case study was conducted of a privately funded set of school construction 
projects in Southern China, where the design and construction management services were 
‘donated’ by staff and students from the University of Hong Kong. This case study covered 
three separate and sequential projects, the last being a reconstruction project after a school 
was destroyed by the May 2008 Sichuan earthquake. Finally, the proposed 4P framework 
which was developed based on the above research, was validated through a focus group 
meeting as described further below. 
4P FRAMEWORK 
A 4P framework was developed to provide a theoretical foundation for effective and efficient 
procurement and delivery of the envisaged 4P projects. This consists of two elements – a 
procurement framework and a partnership framework. The procurement framework 
presents the major mechanisms and procedures to procure typical 4P projects. The 
partnership framework aims to boost relationship management as would be essential for the 
smooth execution of 4P by overcoming the inherent obstacles arising from involving multiple 
participants. This 4P framework was validated through a focus group meeting with 
knowledgeable participants from academia (two), a client department, a financial institution 
and a consultant in the construction industry, as well as two research students (Zhang, 
2012).  
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The findings were very encouraging overall in terms of net benefits, but also unearthed 
vulnerable areas to be addressed or guarded against, so helped in refining the proposed 4P 
framework. For example, some areas needing attention were in: (a) overcoming 
apprehensions and resistance from some public bodies to involving more parties, (b) 
overcoming ‘cultural’/ value system differences of diverse ‘people’ groups, (c) installing 
checks and balances to avoid windfall profits accruing to some private sector organisations. 
Indeed, bringing ‘people’ formally into the strategic and operational levels in 4P, already 
reduces the likelihood of collusion between some public and private partners that is 
sometimes camouflaged under the cloak of needs for emergency response with quick 
decisions that bypass the usual accountability checks.    
(A1) Proposed core Procurement Framework 
The three major stages of procuring 4P projects are illustrated in Figure 3 (Zhang and 
Kumaraswamy, 2013a). In the context of the Disaster Management cycle, the first two 
stages cover preparation of the base 4P frameworks in a pre-disaster phase, while the third 
stage represents post-disaster 4P development, focus and implementation. 
The first stage includes choosing appropriate procurement strategies. Potential infrastructure 
projects could be categorized according to their location, complexity, scale and type 
(economic/ social/ special infrastructure), followed by more specific and focused 
examination. Each infrastructure package/ network/ element could be then assigned to a 
relevant public ‘client’ body for deeper study. Business cases could be developed for each 
infrastructure package/ element, with possible example/ reference projects. Qualitative 
analysis covering project scope, needs, criteria, strengths, weaknesses, threats and 
opportunities as well as quantitative analyses such as Public Sector Comparator (PSC) and 
Value for Money (VfM) assessment exercises can be conducted to select a procurement 
strategy that is the most likely to deliver good VfM over the long-term. If and only if, certain 
projects are identified as probably suitable to be procured by 4P, the following stages (i.e. 
stage 2 and 3) could be initiated.  
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Figure 3: The procurement framework with a ‘4P’ delivery format (Source: Zhang and 
Kumaraswamy, 2013a) 
‘Project boards’ would be established to procure, manage and deliver their assigned 
categories of 4P infrastructure. They could prepare and issue documents of ‘statement of 
requirements’ to describe the basic information and standard requirements of potential 4P 
projects to invite bidders. Evaluation could focus more on the financial, technical, 
managerial capacity and past performance and reputation of the bidders, rather than the 
price, which can not be realistically assessed at this stage. Three to five groups of bidders 
could be selected to enter into Framework Agreements (FAs), in which general terms such 
as quality standards, payment mechanisms and risk allocation strategies will be laid out. 
Some base rates/ benchmark prices may be incorporated against reference criteria, if 
feasible in certain scenarios. The FAs could be updated every three to six years, depending 
on scenario needs. 
4P delivery could be commenced for suitable projects only, immediately after any disaster 
materialises. After issuing a ‘request for proposals’ containing detailed project profiles, 
required services and expected outputs to the pre-qualified candidates, bidders could be 
selected according to their financial plan including rates and prices, construction and 
operation schemes and other technical, safety and sustainable parameters. Successful 
bidders could enter into a further negotiation phase to finalise specific contracts based on 
their general FA, and then proceed to the design, construction, operation and maintenance 
stages of 4P.  
(A2) Proposed core Partnership Framework  
The 4P contract could be signed between a relevant public sector body and a selected 
Special Purpose Vehicle (SPV), comprising private sector organisations and ‘people’ groups 
whether from NGOs, community groups and/or professional bodies depending on the project 
needs. The envisaged ‘partnership’ covers relationships between the public sector and SPV, 
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within the SPV between its major players, across the SPV with its advisors, contractors, 
suppliers etc., as well as non-contractual relationships between SPV and the general public, 
communities and media.  
The partnerships are clearly complex and long-term in such 4P projects. The responsibilities 
to investigate, evaluate, promote 4P concept and procure, supervise and support the 
delivery of 4P projects rest with the government agencies. The private sector organisations 
may deliver non-core services, which are the physical construction, throughout design, 
construction, operation, maintenance and transferring back if expected. Some core services 
traditionally delivered by the public sector such as education and medical/health services 
could be transferred/ delegated to NGOs, professional groups, academia and integrated local 
communities, starting from the planning phase.  
The uncertainties and complexities in a long-term 4P increase the possibilities and risks of 
conflicts and disputes, hence highlighting the need for the better management of 
relationships to improve their cooperation for enhanced overall value. To improve 
‘relationship management’ in 4P, open and co-operative relationships, mutual trust, respect, 
transparency and teamwork are prerequisites (Ryan 2007; Smyth and Edkins 2007). A vast 
body of literature, and many developments in the construction industry in general (e.g.  
Glover, 2008; Rahman and Kumaraswamy, 2012) show that such relationship-based 
approaches can generate trust, commitment, team spirit, co-operation and enthusiasm that 
will reduce waste and increase efficiencies far beyond what is possible with traditional 
contracting. Indeed, such arrangements would come under the umbrella of ‘relational 
contracting’, which moves beyond classical contracting and neo-classical contracting. 
Relational contracts are expected to deal with greater uncertainties and the fact that all 
eventualities cannot be catered for in the contract documents, hence build in contractual 
flexibilities to be handled with better relationships (Kumaraswamy, 2006). 
More information on the proposed 4P partnership framework itself is available in Zhang 
(2012). Furthermore, parallels may be drawn with ‘Relationally Integrated Value 
Frameworks’ formulated for ‘supercharging supply chains’ in the construction industry in 
general by Kumaraswamy et al. (2010). 
Concluding Observations on potential for 4P and PPP (3P) in Disaster Risk 
Reduction 
Apart from the potential of the above 4P framework and associated arrangements, some of 
the emerging variations within PPP (3P) itself can be suited for particular disaster 
management scenarios. The bottom line is to proactively mobilise and organise stakeholders 
much better in advance. This is more effective and efficient than letting them come on 
board in loosely structured ad hoc ‘add-ons’ after the event. 
International funding bodies have recognised the needs for the above, as evidenced by a 
recent series of seed funding and capacity building initiatives, for example in Sri Lanka 
alone. Examples include: (a) a US 110 million Climate Resilience Improvement project 
(CRIP) funded by the World Bank, which will finance both short-term and long-term 
interventions to reduce climate and disaster risk; (b) a LKR (Sri Lanka Rs.) 1.3 billion project 
for Disaster Risk Reduction and Preparedness Plan for four Sri Lankan towns hit by the 2004 
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tsunami that will help 165,000 people – to be implemented by UN-Habitat with the Urban 
Development Authority and the Ministry of Disaster Management (both in Sri Lanka) with 
inputs from the Univesity of Moratuwa (Sri Lanka); (c) a Japanese grant of LKR (Sri Lanka 
Rs.) 37 million to a Japanese NGO (who will work with a local NGO) for a ‘Capacity Building 
Project on Community-based Risk Reduction’, that includes for example, training masons for 
disaster resistant construction. The above types of initiative goes beyond the rehabilitation 
and resilience building of built infrastructure and traditional social infrastructure by 
themselves, since they also aim to accelerate balanced socio-economic-environmental 
development along appropriate pathways. Taken together, the climate change resilience and 
socio-economic capital building examples above, may also be linked to the nurturing of 
knowledge-bases and skill-sets with an over-arching culture of sustainability amidst 
adversity, hence resilience.  
Way forward and Conclusion 
A number of processes have started in Thailand in order to set up a legislative and 
institutional framework for disaster risk management based on a multi stakeholder 
approach. Those with a good potential to be utilized in promoting public private sector 
partnership for DRR and CCA include National Adaptation Platforms (NPs), the DDPM 
provincial action plan for DRR and the Strategic National Action Plans (SNAPs) of Thailand. 
The benefits and opportunities provided by collective or collaborative private sector 
initiatives need to be recognized and a dedicated institutional setup within the Government 
is crucial in this regard as it provides leaderships, focus and continuity to collaborative 
efforts between the public and private sector. Similar initiatives take place in other parts of 
the world. For instance, in the UK the element of private sector has been taken into 
consideration within the UK Climate Change Risk Assessment (UK CCRA) report that informs 
the national adaptation plans from 2017 onwards (see Http://www.theccc.org.uk). Private 
sector initiatives in DRM have received very high priority among the stakeholder 
engagement process for the UK CCRA. From an Asia-Pacific perspective Edo et al (2014) 
recommends that there should be an enabling environment to both the private sector and 
the PPP’s to flourish. This enabling environment includes appropriate taxation incentives, 
appropriate legal and regulatory frameworks and methods and measures to involve SMEs 
within the private sector business category. The 4P framework with the social infrastructure 
element also proposes the private sector involvement at very early stages of PPP 
partnerships so that their importance and emphasis is made more prominent. 
Business expertise and views need to be channelled into national and local disaster risk 
reduction frameworks and strategies as well as into regional DRR interventions such as 
ASEAN Agreement on Disaster Management and Emergency Response (ADMER). On side of 
the SMEs it is needed to set up an institution to gather and distribute DRR input, e.g. in 
form of a SMEs advisory group. On side of the government it is required to assist the 
relevant Ministries to liaise with companies on disaster risks reduction issues 
Most SMEs think of DRR and CCA as a moral issue but the impact from climate change is a 
business issue. It is crucial to further build understanding of the climate change adaptation 
and disaster risk reduction concept among companies and to show them ways of getting 
engaged. The business case for PPPs for DRR needs to be disseminated. This would also 
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help organizations and institutions already working with the SMEs on community investment 
or disaster relief to expand their partnership.  It is also required to increase the 
understanding of decision makers and the general public regarding the importance of 
corporate sector and SMEs involvement in CCA and DRR. 
With the ongoing global debate on climate change adaptation, businesses are putting more 
attention on climate change adaptation and thus on climate change risks and vulnerabilities. 
This provides a unique opportunity to involve businesses including SMEs in DRR if a way is 
found to align corporate climate change adaptation efforts with broader DRR programmes. 
As shown in this chapter, investing in DRR particularly by the private sector should be 
viewed as an initiative that adds value into their business as such it improves the image of 
the private sector business as well as its reputation among the competitors in the market. 
Edo et al (2014) explains this from the point of view of contributing to the HFA2 initiative 
with a few cases from the Asia Pacific region. ADPC in Thailand is also involved in an on 
going survey involving private sector business (see some of the results given earlier of the 
ADPC study (2014). On the one hand there needs to be a process of engagement between 
the different stakeholders that interact with the private sector businesses, which highlights 
the importance of public and private partnership approach or a supply chain resilience 
approach. On the other hand it should be well understood that partnership approaches are 
not self-propelled. Concerted efforts from policy makers such as both Central and local 
Government bodies and agencies are needed to ensure that private sector businesses are 
putting more attention on climate change adaptation and thus on climate change risks and 
vulnerabilities. It is important to seek more good practice examples of cases where private 
investment in DRR earns value both in the short and in the longer term. 
 
References 
Abe, M and Ye, L (2013) Building resilient supply chains against natural disasters: The cases 
of japan and thailand. Global Business Review, 14(4), 567-86. 
Akintoye A., Li B., Edwards P. J. and Hardcastle C. (2005). Critical success factors for 
PPP/PFI projects in the UK construction industry, Construction Management and Economics, 
23:5, pp.459-471. 
Alesch, D J, Holly, J N, Mittler, E and Nagy, R (2001) Organizations at risk: What happens 
when small businesses and not-for-profits encounter natural disasters, Fairfax: Public Entity 
Risk Institute. 
Allison, D. (2012). Driving inclusive economic growth: the role of the private sector in 
international development, Report of the Standing Committee on Foreign Affairs and 
International Development, House of Commons, Canada. Available at: 
http://www.parl.gc.ca/content/hoc/Committee/411/FAAE/Reports/RP5732913/faaerp06/faae
rp06-e.pdf [Accessed on 09 Oct 2014].  
AMCDRR (2012). Yogyakarta Declaration on Disaster Risk Reduction in Asia and the Pacific 
2012. 5th Asian Ministerial Conference on Disaster Risk Reduction. Yogyakarta, Republic of 
Indonesia, 22-25 October 2012. Available at : 
36 
 
http://www.preventionweb.net/english/professional/policies/v.php?id=29332 [Accessed on 
14 October 2014]. 
APEC (2013) 7th Senior Disaster Management Officials Forum , Bali, Indonesia, 21-22 August 
2013. 
APEC (2012) SME Monitor, Issue 1, APEC SME Crisis Management Centre, Taiwan Institute 
of Economic Research. 
ASEAN (2013) Asean strategic action plan for sme development (2010 – 2015) Jakarta: 
Association of South East Asian Nations.  
Asian Development Bank (2006). Public-Private Partnership Handbook. Available at: 
http://www.apec.org.au/docs/ADB%20Public%20Private%20Partnership%20Handbook.pdf. 
[Accessed on 14 March 2013]. 
Baba, H (2014) Area wide scale participation of all private and public sectors in disaster risk 
management - “area business continuity management”, scalable cross sector coordination 
framework of disaster management for business continuity, to minimize local to global 
economic impact: Input paper prepared for the global assessment report on disaster risk 
reduction 2015, Geneva: The United Nations Office for Disaster Risk Reduction. 
Biagini, B. and Miller A. (2013) Engaging the Private Sector in Adaptation to Climate Change 
in Developing Countries: Importance, Status, and Challenges – A review paper, Climate and 
Development, 5(3), 242 – 252.  
Boxmeer, B. V and Beckhoven, E. V. (2006), Public–Private Partnership in Urban 
Regeneration: A Comparison of Dutch and Spanish PPPs, International journal of housing 
policy, 5(1) 1 – 16. 
BIS (2012) Business population estimates for the uk and regions 2012, Sheffield: Enterprise 
Directorate Analytical Unit, Department for Business, Innovation and Skills (BIS). 
Boddy, D, Macbeth, D and Wagner, B (2000) Implementing collaboration between 
organizations: An empirical study of supply chain partnering. Journal of Management 
Studies, 37(7), 1003-18. 
Brown, C, Seville, E and Vargo, J (2013) The role of insurance in organisational recovery 
following the 2010 and 2011 canterbury earthquakes: Resilient organisations research report 
2013/04, Canterbury: Resilient Organisations, University of Canterbury. 
Cabinet Office (2012) Civil contingencies act enhancement programme - chapter 6 business 
continuity management: Revision to emergency preparedness. In: Office, C, Ed., London, 
38. 
CEA (2014) California Earthquake Authority, 
http://www.earthquakeauthority.com/index.aspx?id=contact_us [accessed 3 May 2014]. 
Committee on Disaster Risk Reduction (CDRR) (2009) Implementation of the Hyogo 
Framework for Action in Asia and the Pacific: Case study: The National Disaster 
Management System of China and Its Response to the Wenchuan Earthquake, Economic 
and Social Commission for Asia and the Pacific. 
Confederation of British Industry (2007), "Going global: The world of public private 
Partnerships". Available at: 
http://www.infrastructureaustralia.gov.au/publications/files/going_global_PPPs_UK.pdf 
[Accessed on 10 May 2013]. 
37 
 
Crichton, D (2006) Climate change and its effects on small businesses in the uk. London: 
AXA Insurance UK. 
Cummins, J D (2008) Cat bonds and other risk-linked securities: State of the market and 
recent developments. Risk Management and Insurance Review, 11(1), 23-47. 
Dade, C. (2006). The Privatization of Foreign Development Assistance, FOCAL (Canadian 
Foundation for the Americas), policy paper, Available at: http://www.focal.ca/pdf/aid_Dade-
FOCAL_Privatization%20Foreign%20Development%20Assistance_July%207%202006_FPP-
06-05.pdf [Accessed on 08 Oct 2014]  
Defra (2011) Understanding the risks, empowering communities, building resilience: The 
national flood and coastal erosion risk management strategy for england, London: The 
Stationery Office. 
Deloitte (2011) The economic contribution of the private sector: Australian institute of 
company directors, Australia Deloitte Access Economics Pty Ltd. 
Dlugolecki, A (2008) Climate change and the insurance sector. The Geneva Papers, 33(1), 
71-90. 
Edo, P J M, Morris, D and Puutio, T (2014) Engaging asia-pacific businesses in disaster risk 
management, Bangkok: The Asian Disaster Preparedness Center. 
European Commission (2008) Putting small businesses first: Europe is good for smes, smes 
are good for europe. In: European Commission. 
Frost, C (1994) Effective responses for proactive enterprises: Business continuity planning. 
Disaster Prevention and Management: An International Journal, 3(1), 7-15. 
Glover, J (2008) Framework agreements: practice and pitfalls. Fenwick Elliott. 
Grimsey D. and Lewis M. (2007). Public Private Partnerships and Public Procurement. 
Agenda, A Journal of Policy Analysis & Reform, Vol. 14, 2, 2007, pp. 171-188  
Grossi, P and Kunreuther, H (2005) Catastrophe modeling: A new approach to managing 
risk. Vol. 25, Castastrophe modeling, United States: Springer. 
Gurenko, E N (cited 2014) An overview of disaster risk financing instruments in the world 
bank operations. [Available online from 
https://www.agriskmanagementforum.org/sites/agriskmanagementforum.org/files/Documen
ts/GFDRR%20Overview%20of%20Disaster%20RIsk%20Financing%20Instruments%20WB.
pdf.] 
Hallberg, K (2000) A market-oriented strategy for small and medium scale enterprises. 
Discussion paper (international finance corporation) ; no. 40, Washington: World Bank. 
http://wbi.worldbank.org/wbi/Data/wbi/wbicms/files/drupal- 
acquia/wbi/WBIPPIAFPPPReferenceGuidev11.0.pdf. [Accessed on 12 February 2013] 
Http://www.theccc.org.uk 
Investopedia. [Available online from http://www.investopedia.com/terms/c/catastrophe-
insurance.asp.] 
Katz Dieter (2006). Financing Infrastructure Projects: Public Private Partnerships (PPPs). 
New Zealand Treasury Policy Perspectives Paper 06/02. Available at: 
http://www.treasury.govt.nz/publications/research-policy/ppp/2006/06-02/tpp06-02.pdf. 
[Accessed on 12 October 2013] 
38 
 
Kreibich, H, Seifert, I, Thieken, A, Lindquist, E, Wagner, K and Merz, B (2010) Recent 
changes in flood preparedness of private households and businesses in germany. Regional 
Environmental Change, 1-13. 
Kumaraswamy M.M. (2008) ‘Ex-ante Frameworks for Disaster Mitigation’, published Keynote 
Paper for ITS - TU/e and KNAW sponsored Workshop on ‘International Technology and 
Knowledge Flows for Post Disaster Reconstruction’, Surabaya, Indonesia, 8-10 January, 
Publisher: Eindhoven University of Technology, ISBN: 978-90-386-1248-5, I-86 to I-102. 
Kumaraswamy, M.M. (2006) Editorial, Special Issue on ‘Legal Aspects of Relational 
Contracting’, ASCE (American Society of Civil Engineers) Journal of Professional Issues in 
Engineering Education and Practice (Legal Affairs Section), Vol. 132, No. 1, Jan. 2006, pp. 
42-43. 
Kumaraswamy, M.M., Anvuur, A.M. and Smyth, H.J. (2010) Pursuing ‘Relational Integration’ 
and ‘Overall Value’ Through ‘RIVANS’, Facilities, Vol. 28, No. 13/14, pp. 673 – 686, Oct. 
2010. 
Louberge, H, Kellezi, E and Gilli, M (1999) Using catastrophe-linked securities to diversify 
insurance risk: A financial analysis of cat bonds. Journal of Insurance Issues, 22(2), 125-46. 
Maskrey, A (1989) Disaster Mitigation: A community based approach, Development 
Guidelines N3, ALNAP, OXFAM, http://www.alnap.org/resource/11847 [accessed 30 May 
2014)] 
Ministry of Finance (2012) Chapter 14: Private sector development, Bangladesh: Ministry of 
Finance, Government of The People's Republic of Bangladesh. 
Mintoo, A A (2006) SMEs in bangladesh. CACCI Journal of Commerce and Industry, 1, 1-19. 
Muir-Wood, R (2011) Designing optimal risk mitigation and risk transfer mechanisms to 
improve the management of earthquake risk in chile: Oecd working papers on finance, 
insurance and private pensions, no. 12, Paris: OECD Publishing. 
Ono, T. and Shibata. S. (2011) BCP stats of the private sector in APEC Region 2011. 
Singapore: APEC Emergency Preparedness Working Group, Asia Pacific Economic 
Cooperation Secretariat.  
Palmer, G. (2009) Public-Private Partnerships: Literature Review – Draft, Aid Delivery 
Methods Programme, [Electronic], Available at: http://www.dpwg-
lgd.org/cms/upload/pdf/PublicPrivatePartnership__Lit__Review.doc [Accessed on 25 Nov 
2013]. 
Park, Y, Hong, P and Roh, J J (2013) Supply chain lessons from the catastrophic natural 
disaster in japan. Business Horizons, 56(1), 75-85. 
Pitt, M (2008) The pitt review - learning lessons from the 2007 floods, London: Cabinet 
Office. 
Rahman, M.M. and Kumaraswamy, M.M. (2012) Multi-Country Perspectives of Relational 
Contracting and Integrated Project Teams, Journal of Construction Engineering and 
Management, ASCE, Apr 2012, Vol. 138 Issue 4, pp. 469-480. 
Ryan, B (2007) Continuous improvement in BAA procurement strategy, British Airport 
Authority. Available at: 
http://www.apm.org.uk/sites/default/files/Continuous_improvement.pdf.  
39 
 
Sardana, G D and Dasanayaka, W S B (2013) Economic recovery from natural disaster: 
Spotlight on interventions in tsunami affected micro and smes in sri lanka’s galle district. 
Competitiveness Review: An International Business Journal, 23(4/5), 384-97. 
Singh K. (2012). Public-Private Partnership: advantages and disadvantages. Project Vendor: 
A Construction & Engineering Magazine for Projects. Available at: 
http://www.projectvendor.com/ArticleDetailsByCategory.aspx?aid=795. [Accessed on18 
October 2013] 
Smyth, H and Edkins, A (2007) Relationship management in the management of PFI/PPP 
projects in the UK. International Journal of Project Management, 25(3), 232-40.  
Sobuza, Y. (2010). Social housing in South Africa: are public-private partnerships (PPP) a 
solution? A research project submitted to the Gordon Institute of Business Science, 
University of Pretoria, in partial fulfillment of the requirements for the degree of Master of 
Business Administration.  
Statistics Mauritius (2013) National accounts estimates (2010 – 2013): March 2013 issue, 
Port Louis: Statistics Mauritius, Ministry of Finance & Economic Development. 
The United Kingdom (2004) Civil contingencies act 2004: Elizabeth ii. Chapter 36. In, 
London: The Stationary Office. 
The World Bank. 2014. Private Sector. Available: http://data.worldbank.org/about/world-
development-indicators-data/private-sector [Accessed: 29/09/2014] 
Tierney, K (2007) Businesses and disasters: Vulnerability, impacts, and recovery. In: 
Rodríguez, H, Quarantelli, E L and Dynes, R R (Eds.), Handbook of disaster research, pp. 
275-96. New York: Springer. 
Tierney, K J and Dahlhamer, J M (1996) Business disruption, preparedness and recovery: 
Lessons from the northridge earthquake. In: DRC Preliminary Papers, Disaster Research 
Center, University of Delaware, 1-36. 
Tilley, F and Tonge, J (2003) Introduction. In: Jones, O and Tilley, F (Eds.), Competitive 
advantage in smes : Organising for innovation and change UK: Hoboken, NJ John Wiley & 
Sons, Ltd. 
UKCIP (2011) Making progress: Ukcip & adaptation in the uk., Oxford, UK: UK Climate 
Impacts Programme. 
UN-HABITAT (2006). ''Public–Private Partnerships in Enabling Shelter Strategies''. Nairobi: 
UNHABITAT. Available at: 
http://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=5&ved=0CFIQFjAE&
url=http%3A%2F%2Fwww.eukn.org%2Fdsresource%3Fobjectid%3D149672&ei=LXWIU_H
XG47X7Aax_YDICw&usg=AFQjCNFQC5xfSqNq4Zgy4I_1Ur8q5ncQYg&sig2=lIX8YYStIZNY9m
9Nzfyi-A&bvm=bv.67720277,d.ZGU [Accessed on 11 October 2013] 
UN-HABITAT (2011). Public-Private Partnership in Housing and Urban Development:  
Global Urban Economic dialogue. Available at: 
http://mirror.unhabitat.org/pmss/listItemDetails.aspx?publicationID=3142. [Accessed on 11 
December, 2013]  
UNISDR (2008) Private Sector Activities in Disaster Risk Reduction 2008 
UNISDR (2011) Business Partnerships: Disaster Risk Reduction is Everybody’s Business 2011 
40 
 
UNISDR (2013a) Private Sector Strengths Applied: Good Practices in Disaster Risk Reduction 
from Japan 2013 
UNISDR (2013b). Global Assessment Report on Disaster Risk Reduction: From Shared Risk 
to Shared Value: The business case for Disaster Risk Reduction. United Nations International 
Strategy for Disaster Reduction. Geneva, Switzerland: UNISDR. 
UNISDR (2013c) From shared risk to shared value –the business case for disaster risk 
reduction. Global assessment report on disaster risk reduction, Geneva, Switzerland: United 
Nations Office for Disaster Risk Reduction (UNISDR). 
United Nations, 2002, Report of the International Conference on Financing for Development 
Monterrey, Mexico, 18-22 March 2002. Available: 
http://www.forumsec.org/resources/uploads/attachments/documents/Monterrey%20Consen
sus.pdf [Accessed: 29/09/2014]  
van Herpen G.W. E. B. (2002). Public Private Partnerships, the advantages and 
disadvantages examined. Available at: 
http://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CC8QFjAA
&url=http%3A%2F%2Fabstracts.aetransport.org%2Fpaper%2Fdownload%2Fid%2F1466&ei
=TIuIU6ScFMensASz7oCYBA&usg=AFQjCNHWsAYsSQApYz6GkZinHK1y2rRpXQ&sig2=S5Tsp
Ss632DCEgGgRHqAJA&bvm=bv.67720277,d.aWw. [Accessed on 15 December 2013] 
Wedawatta, G, Ingirige, B and Amaratunga, D (2010) Building up resilience of construction 
sector smes and their supply chains to extreme weather events. International Journal of 
Strategic Property Management, 14(4), 362-75. 
Wedawatta, G, Ingirige, B and Proverbs, D (2014) Small businesses and flood impacts: Case 
of the 2009 flood event in cockermouth Journal of Flood Risk Management, 7(1), 42-53. 
Wedawatta, G, Ingirige, B, Jones, K and proverbs, D (2011) Extreme weather events and 
construction smes: Vulnerability, impacts, and responses. Structural Survey, 29(2), 106-19. 
Whitfield D. (2001). Private Finance initiative and public private partners: What future for 
public services? Available at: 
http://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CDsQFjAB
&url=http%3A%2F%2Fwww.european-services-strategy.org.uk%2Foutsourcing-
library%2Fpfi-ppp%2Fprivate-finance-initiative-and-public-private%2Fwhat-future-pfi-
ppp.doc&ei=CneIU8DrDoeg7AaEnIDIBQ&usg=AFQjCNFekt_6GOUV1TdeS_mUclfdhyBg1w&si
g2=_TbpXn6njgZZv_dkicDqBA&bvm=bv.67720277,d.ZGU. [Accessed on 11 October 2013] 
World Bank (2012) The Great East Japan Earthquake, LEARNING FROM MEGADIASTERS, 
Knowledge Notes, Executive summary. 
World Bank Institute (2012). Public-Private Partnerships Reference Guide: Version 1.0. 
Available at: 
WorldBank (2012) Fonden: Mexico's natural disaster fund - a review, Washington DC, the 
United States: The World Bank. 
World Economic Forum (2010) “Engineering & Construction Disaster Resource Partnership – 
A New Private-Public Partnership Model for Disaster Response.”  
World Bank Global Facility for Disaster Reduction and Recovery (2012) Thai Flood 2011: 
Rapid Assessment for Resilient Recovery and Reconstruction Planning. Bangkok, 
41 
 
Thailand. 
https://www.gfdrr.org/gfdrr/sites/gfdrr.org/files/publication/Thai_Flood_2011_2.pdf 
Ye, L and Abe, M (2012) The impacts of natural disasters on global supply chains: Artnet 
working paper series no. 115/june 2012, Bangkok: United Nations Economic and Social 
Commission for Asia and the Pacific. 
Yoshida, K and Deyle, R E (2005) Determinants of small business hazard mitigation. Natural 
Hazards Review, 6(1), 1-12. 
Zhang J.Q. (2012) “Public-Private-People Partnership (4P) for Disaster Preparedness, 
Mitigation and Post-disaster Reconstruction”, MPhil thesis, The University of Hong Kong. 
Zhang, J. Q.; Kumaraswamy, M. M. (2012) Public-Private-People Partnerships (4P) for 
disaster preparedness, mitigation and post-disaster reconstruction, in Proc. of International 
Conference on Disaster Management 2012, 24-26 August, 2012, Kumamoto, Japan, 407-
416.  
Zhang, J. Q. and Kumaraswamy, M. M. (2013a) Developing public-private-people 
partnerships (4P) for post-disaster infrastructure reconstruction, in Proc. of Public Private 
Partnership (PPP) International Body of Knowledge Conference, 18-20 March, 2013, Preston, 
UK, pp. 281 – 290. 
Zhang, J.Q. and Kumaraswamy, M.M. (2013b)  A Public-Private-People Partnership (4P) 
Approach for Post-disaster Reconstruction – with a Case Study of the Post-earthquake 
Reconstruction in Sichuan, China, International Conference on Building Resilience 2013, 17-
19 Sep. 2013, Ahungalle, Sri Lanka, abstract on p. 8 of proceedings. 
 
 
 
 
